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VEHICLE BODY FRAME FOR MOTORCYCLE 
AND ITS FABRICATION METHOD 

BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a vehicle body frame for a motorcycle and a 
fabrication method for manufacturing the same. 
Description of Background Art 

With reference to Fig. 7, a perspective view is illustrated of a representative 
vehicle body frame for a motorcycle. The frame 100 for a motorcycle is integrated by 
welding and includes a head pipe 101, upper longitudinal pipes 102, lower 
longitudinal pipes 103 (one of the pipes 103 is not illustrated), pivot plates 104 and a 
cross pipe 105. 

Fig. 8 is a conventional flow diagram for fabricating a vehicle body frame and 
the designation STXXX is utilized to designate a particular step number. 

ST111: The head pipe is fabricated by a gravity die casting process. The 
gravity die casting process is also simply referred to as a die casting process and is a 
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fabrication method in which a metal mold is used in place of a sand mold, molten 
aluminum is injected into the metal mold and a feeding head is applied thereon. Only 
gravity is utilized on the molten metal and a metal mold is used. Accordingly, the 
process is also referred to as "gravity die casting. 11 Since the molten metal comprises 
aluminum, for several tens of thousands of times it is feasible for supplying the molten 
metal injection into a metal mold made of gray cast iron (FC) or structural carbon 



steel. The cost of the mold can be reduced as compared with a sand mold. 

The gravity die casting is preferably adopted for parts of a motorcycle having 
more or less complicated shapes because gases are not entrapped and the casting 
surface is excellent since the injection speed is slow. 

ST112: By projecting shot grains onto or buffing a provided head pipe cast 
article, the surface is finished. 

ST113: Similar to ST111, the pivot plates are fabricated by the gravity die 
casting process. 

ST 114: By projecting shot grains onto or buffing provided pivot plates cast 
articles, the surfaces are finished. 

ST1 15: Upper/lower longitudinal pipes as well as the cross pipe are fabricated 
by drawing or extrusion. Pipes or bars having uniform sections can be fabricated by 
drawing or extrusion swiftly and in mass production. 

ST 116: The upper/lower longitudinal pipes and the cross pipe are suitably cut 
and subjected to bending. 
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ST 117: The above-described head pipes, upper/lower longitudinal pipes, pivot 
plates and cross pipe are integrated by welding. 

ST1 18: The product is subjected to alumite treatment and an anodic oxidation 
coating is formed on the surface. Thereby, a beautiful vehicle body frame can be 
fabricated. 

However, according to the gravity die casting, as mentioned above, the 
injection speed is slow and accordingly, the productivity is low which hinders a 
reduction in fabrication cost of the vehicle body frame. 

OBJECTS AND SUMMARY OF THE INVENTION 
Hence, it is an object of the present invention to achieve a reduction in 
fabrication cost of the vehicle body frame by improving the constitution and the 
fabrication method. 

According to the present invention, a vehicle body frame for a motorcycle is 
constituted of integrating pipes made of aluminum and a plurality of aluminum cast 
parts by welding. The portions or the total of the plurality of aluminum cast parts are 
die cast products. 

A die cast product is excellent in the production efficiency, resulting in 
achieving low cost of a cast product. Hence, by making the die cast products portions 
of constituent parts, the fabrication cost of a vehicle body frame is reduced. 

According to the present invention, a vehicle body frame for a motorcycle is 
fabricated by the steps of integrating aluminum series die cast products and aluminum 
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series non-die cast products fabricated by a method other than die casting, subjecting 
an integrated article to an alumite treating and coating only die cast portions. 

A state of the ski n is deter iorated^ cast p rojiuctjn^ comparison with a 
non-die cast product. There fore, when aluirritej reatmg js^completed, a die cast portion 
of an alumite coating does not have as good an appearance as compared witiTotfier 



^portion-thereof Hence, the appearance of the vehicle body frame is maintained by 
coating onlyjhedi e cast^ portipn — — 

Further scope of applicability of the present invention will become apparent 
from the detailed description given hereinafter. However, it should be understood that 
the detailed description and specific examples, while indicating preferred 
embodiments of the invention, are given by way of illustration only, since various 
changes and modifications within the spirit and scope of the invention will become 
apparent to those skilled in the art from this detailed description 

BRIEF DESCRIPTION OF THE DRAWINGS 
The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by 
way of illustration only, and thus are not limitative of the present invention, and 
wherein: 

Figure 1 is an exploded view of a vehicle body frame for a motorcycle 
according to the present invention; 

Figure 2 is a fabrication flow diagram of a vehicle body frame for a motorcycle 
according to the present invention; 
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Figure 3 illustrates views showing the vehicle body frame according to the 
present invention; 

Figure 4 is a graph investigating a relationship between gate speed and a 
material gas amount; 

Figure 5 is a graph showing a relationship between the gate speed and proof 
strength; 

Figure 6 is a graph showing a relationship between the gate speed and tensile 
strength; 

Figure 7 is a perspective view of a representative vehicle body frame for a 
motorcycle; and 

Figure 8 is a fabrication flow diagram of a conventional vehicle body frame. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An explanation will be given as follows of an embodiment of the present 
invention in reference to attached drawings. Fig. 1 is a disassembled view of a vehicle 
body frame for a motorcycle according to the present invention. The vehicle body 
frame 10 for a motorcycle comprises a head pipe 11, upper longitudinal pipes 12, 
lower longitudinal pipes 13, pivot plates 14 and a cross pipe 15. 

Fig. 2 is a fabrication flow diagram of the vehicle body frame for a motorcycle 
according to the present invention and STXX designates a step number. 

Further, the method of fabricating the head pipe, the upper/lower longitudinal 
pipes and the cross pipe is the same as described in the conventional technology and a 
special devise is needed in the method of fabricating the pivot plates. 
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STOl : The head pipe is fabricated by the gravity die casting process. Although 
an explanation of the gravity die casting process will be omitted since a detailed 
explanation thereof has been given in a description of the conventional technology, 
gases are not entrapped and the casting surface becomes excellent since the injection 
speed is slow. 

ST02: By projecting shot grains onto or buffing the provided head pipe cast 
article, the surface is finished. 

ST03 : The upper/lower longitudinal pipes and the cross pipe are fabricated by 
drawing or extrusion. Pipes or bars having uniform sections can be fabricated by 
drawing or extrusion swiftly and in mass production. 

ST04: The upper/lower longitudinal pipes and the cross pipe are suitably cut 
and subjected to bending. 

ST05: The pivot plates are fabricated by a die cast casting method, described 
later. The die cast casting method is a fabrication method in which molten aluminum 
is injected into a cavity under high pressure. Accordingly, the production efficiency is 
excellent and a large amount of cast products can be fabricated at a low cost. ~~ 

ST06: By projecting shot grains onto or buffing the provided pivot plate cast 
articles, the surfaces are finished. 

ST07: The above-described head pipe, upper/lower longitudinal pipes, pivot 
plates and cross pipe are integrated by welding. 

ST08: The product is subjected to the alumite treatment and an anodic oxide 
film is formed on the surface. 
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ST 09: Only the pivot plates are subjected to coating, mentioned later. Thereby, 
a beautiful vehicle body frame can be fabricated. 

Figs. 3 (a) and 3 (b) are views showing the vehicle body frame according to the 
present invention. 

Fig. 3 (a) shows the vehicle body frame 10 after the ST08 (alumite treatment), 
showing that the brightness and appearance differ at the pivot plates 14 in comparison 
with other portions (head pipe 11, longitudinal pipes 12, 13 and cross pipe 15). 

Fig. 3 (b) shows the vehicle body frame 10 after the ST09 (local coating 
treatment), showing that the color of the pivot plates 14 looks like the color of other 
portions (head pipe 11, longitudinal pipes 12, 13 and cross pipe 15). 

A detailed explanation will be given of die casting and coating which are 
features of the present invention. 

In the die casting, the casting speed is extraordinarily higher than those of sand 
mold casting and metal mold casting. Ac cordingly, entrapping of ga sses is significant, 
resulting^in the roughening of the casting_surface, and the entrapped gases remain in 



the form of air bubbles, resulting in the air bubbles are broken by welding heat. 

Hence, there is carried out an experiment to establish a die casting method 
adaptable to the present invention as a premise of completing the present invention. 

Experimental conditions: 

(1) Composition of test sample; aluminum alley die cast 6 series (JIS H 5302) 
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(2) Injection temperature; 730°C 

(3) Caster; ordinary die casting machine 

(4) Gate speed; 5-65 m/s 

(5) Gate sectional area; 9.75 cm 2 

Fig. 4 is a graph illustrating a relationship between gate speed and a material 
gas amount in which a gas amount in a material (cast product) is illustrated by 
changing the gate speed in the experiment. The abscissa designates the gate speed and 
the ordinate designates the gas amount per lOOg of aluminum. 

According to the graph, it is known that when the gate speed exceeds 15m/s, 
the gas amount rapidly increases. 

Fig. 5 is a graph showing a relationship between the gate speed and proof 
strength and Fig. 6 is a graph showing a relationship between the gate speed and 
tensile strength. 

It is known that as has been explained in reference to Fig. 4, when the gate 
speed exceeds 15m/s, the gas amount increases rapidly and therefore, the gases 
remains as air bubbles. When the gate speed exceeds 15m/s in Fig. 5 and Fig. 6, both 
the proof strength and the tensile strength are remarkably reduced. 
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It is known from the explanation that in the aluminum alloy die casting, by 
restraining the gate speed to 15m/s, entrapping of gasses can significantly be reduced. 
It is prospected that if gasses are not entrapped, the casting surface becomes fine 
compared with that of a conventional die cast product and the invented die cast 
product can be welded since there are no air bubbles. 

Further, although detailed data will be omitted, when the gate speed becomes 
lower than 5m/s, molten metal is cooled in a procedure of being filled in the cavity, 
resulting in a short run when molding. 

Hence, it is preferable to set the gate speed to 5-15m/s. 

Next, an explanation will be given of coating. 

There is adopted a coating whose color is the same as that of alumite coating 
when the coating is dried and providing a cross linked coating dried at room 
temp^HSeTlirthe case of "cross linked coating" the coating strength is large and 
therefore, there is no concern of peeling of the coating. Further, since "normal 
temperature drying" is carried out, heated drying is not needed. If the heated drying is 
carried out, the alumite coating is impaired. Because the heated drying is not needed, a 
number of coating steps can be reduced and an increase in the fabrication cost can be 
restrained. 

Accordingly, the cross linked coating dried at room temperature is carried out 
in order to achieve protection of alumite and maintenance of coating. 

Further, the aluminum cast parts according to the present invention are the 
head pipe and the pivot plates according to the embodiment and the die cast products 
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among them are the pivot plates. However, the present invention is not limited to this 
example, but the aluminum cast parts and the die cast articles may be any of members 
constituting the vehicle body frame for a motorcycle. 

The aluminum series die cast products according to the present invention are 
the pivot plates according to the embodiment and the aluminum series non-die cast 
products are the head pipe, the longitudinal pipes and the cross pipe. However, the 
present invention is not limited to this example, but the aluminum series die cast 
products may be any of members constituting the vehicle body frame for a motorcycle. 

Further, the longitudinal pipes or the cross pipe may be provided with any of a 
round section, a rectangular section or other noncircular section. 

Further, aluminum here includes aluminum alloy. 

The present invention achieves the following effects by the above-described 
constitution. 

According to the present invention, in a vehicle body frame for a motorcycle 
including integrating pipes made of aluminum and a plurality of aluminum cast parts 
by welding, portions or a total of the plurality of aluminum cast parts are die cast 
products. Since the die cast products are provided with excellent production 
efficiency, a low cost of die cast products can be achieved. By making the die cast 
products portions of constituent parts, a reduction in the fabrication cost of the vehicle 
body frame can be achieved. 

According to the present invention, coating die cast portions are adopted in 
portions of the vehicle body frame. After the alumite treatment, the die cast portions of 
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alumite coating is not good in appearance compared with other portions thereof. 
Hence, by coating only the die cast portions, the appearance of the vehicle body frame 
is maintained. 

The invention being thus described, it will be obvious that the same may be 
varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the scope of the following 
claims. 



